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(57) Abstract: A membrane-electrode structure used 
in solid polymer fuel cells and a method for producing 
same are disclosed. A membrane-electrode structure 
comprises a pair of electrodes each of which has a cat- 
alyst layer and a solid polymer electrolyte membrane 
hdd between the catalyst layers of the electrodes. Hie 
catalyst layers are located inside the perif^eiy of the 
solid polymer electrolyte membrane. At least one sar- 
&ce of the solid polymer electrolyte membrane is cov- 
ered with the catalyst layer and an adhesive supporting 
layer which is provided around the entire periphery of 
the catalyst layer and supports the solid polymer elec- 
trolyte membrane by adhering thereto. A solid poly- 
mer fuel cell using the membrane-electrode strocture, 
an electric apparatus or a bansport apparatus using the 
solid polymer foel cell, and a method for producing the 
membrane-electrode stroctore are also disclosed. 



wo 2004/040681 Al lilillfflliliMlllliliiiilili 



(57)SI&: 

:^^m(Dm-m.mmmwti. mmmi:^x.^~M<ommt . mmm 
5J-iFft«?®iigo4>3& < i: mmmm^. mmmm(Df^m 



wo 2004/040681 PCT/JP2003/013777 

1 

m m m 
5 0ii)g;&^KiiiT^'b©T*s. 



tifci^<35t£®^ 5, 6 tf)-^^fsi^o m-nmm'^wi 2x\t. mnm 
20 3. 4 t. mmms. 6tifi. n^^nmnm2 tm-o^^^-^izmm 



wo 2004/040681 PCT/JP2003/013777 

2 

mmii^m^'^mMmm2(D^mm\z-'m:r^^'5izmm^nx^^^t. 

m\zmoiL^. Ki^izm^r^tiDmmifi^^, ^tt. mi^mz, 40 
10 ^mmm±<D^m:i)m\f^rctb\z. mmmmz, 4i)im%m\zmf&t^m 

15 ^^\zLxmmvrcm-mmmmi^i Bi!)mm-^nx\^^^ (^^«b* 

H^fl^^il^S 2 0 0 0 - 2 2 3 1 3 6 ^#1). 
i9IB«ll«©lli-«g«ig«:l 3fcJ:nHr. &i&ScB5, 6M«s&$n 

20 #5. Sfc. ili4)-^«»SjK2©t9iB3SDaibyS:a5i>K:J;t). pmiiH 
3, 4©«me5^i^*|)^lk'rSJ:i:36«T^§. | 

f 5fc©ICii54)'^«»^|g2<DMff*j|?<'rS ii54)'^m»im2© 



wo 2004/040681 PCT/JP2003/D13777 

3 

||^#2 003-6832 3^#M). 

10 ^\zm^'t^z.tiKix^?>tmn^n^. 

Ln^hfsiffi^. mmnm\i.Mm^\izi^m.. mm(Dmm\zmt£n^rc}^. 
m-nmmm^i a, 1 h<Di^m^^mm9^m^r^mmno>nm\z 
<koT«, mmm^^wm9itm»'f'mmmm2i!)^^mm\^i:v^\f>s 

15 

* ffl v> 5 iiisiffi tug ^i-r 5 H t K: t) * S . 



wo 2004/040681 PCT/JP2003/013777 

4 

:^mm<Dm-%mmm^\z^ti^. m^^m^^^mit»^mm'p\z 

(ommTizm^tixh. mumwm^^nmmm^Mvxmm^zmmr 
i^:&izmr>mvxmtE'r^mmm^i^^'TnMnm^i^mhx. ^(om. 
nm(o-':j^(Dm\z<D3!).nn^nx\f^xh^<. mM\zwtn^nx\f'^xh 
15 mmmm^^mmifimmmiifiM^'fmmnmizmm\zmmvx 

> 

25 mxo^m^m^^^mmnmof^ijm'p^Bmi^xmi^^mstt^ct 



wo 2004/040681 PCT/JP2003/013777 

5 

5)-^ 1^ fc: J: t) ® fl: t- S t) © -e * ^ T a; , 

^^nmt^nmhx. mmmmoi^mmis^&n:&\zmr)mvxm^-r 

-mmmmmz^i^^x. mm<om-mmm^w^m:snzmmvxmnm 
m^m^t^t. mm:^m\zi&mi3immffim^otct'^\z. mmmmifi 

mmmmik^nm\t. ii^mmmmifimmmm\zmm\^xts.^^mmmm 
m\z^y)^ mi&WLmt-i^{f^tix\,^^iit^wwit'r^<, mmm^(D 

mvy ^ti^mmm^^mmifi. mmmmns:mm^^i^xmnkmikSL 
25 nm^mm-r^i^wLmt-i^it-^nxif^^o ^^x. mmi^ikm(omm 
*^iRji:$n> m^<Dmmm-nmmm^^mK\zmM Lxmmn^'&m 



wo 2004/040681 PCT/JP2003/013777 

6 

j^'f'mMnmu. m^^& i noMmmos^nmizm^n^m^xwim'r^ 
^z.x. :^mm(Dm-mmmmmt. isi!m-:&(Dmmm<of^^m\t. 
9\-mmtm^f3:^^^iz&mbxi,^^::t^i!^^tr^, mmm^^z^ 



wo 2004/040681 PCT/JP2003/013777 

7 

^ISa^OftlfcSiSRmax *t 3 2 0 /x m 016 H IC PB fife J^^T 



wo 2004/040681 



PCT/JP2003/013777 



8 

20 



wo 2004/040681 PCT/JP2003y013777 

9 

'A\z. :^mm(omi<Dmmmm\z-o\^>xmmt^c 
15 01 \z^r^ -5 \z. ^mmmmom-mmmmi^ i a mi^M^'^- 

mmmms, 4<D±\zmm-^nrci^<o0iimm:mm5, et^m^x 
m-mmm7ti^i axi-i. mmmz t^nmi&mms ii\z^r)n 

20 ^K^nTViSo 



wo 2004/040681 PCT/JF2003/013777 

10 

St ^ 0 'b 1^^ «8l t (i «"r S <k o U T J: . 

^) ta^^t^S, a^ : *'-J^>IS[^= 1 : 1 (aaJt) 

25 t> 2'IB©7;i"^-;i'S*^l>t«5i'^i^^*^ Wl^T )\^ ^ =^ 



wo 2004/040681 PCT/JP2003/013777 

1 1 

<Z(0^^:/3:^mMthT. mx^t. (1) -^^snsji? U 

(«ift4. 4 E a - s , 6 5 0 0 V lfr:;i.S»0 . 0 12 

> (mmit^xmm^^^m. cr- i o o 4mmu. 
M im^^mit^m^^^m. ms,^ : pao - 5 o i o sssi^. 

-y^> (miUflS^X^IfciC^lhSi. : KBM- 3 0 3) 3 a«iK 

10 ^UWh. JBliaufc%©»c. R*&ftl!«Eih>T. e;^ (1, 3-5?tfr:;i. 
-1. 1, 3, z-^h^:f^^)]^^J'yu^'^y) B^^m^&^ifi:k^ 

(1) -^^^ti^t^^)'^-<o\f.=L)vmm(o=^)vmzn\yXb x i o-* 

^ ft t )5: 5 i 5 taSlin U t> 0 ^# »f * 21 i €r 5 . 

Ol3 CH3 

f SE;«?', Rf 1 = -(CFOCR)x-(CFzOCF)r wf= 97 ^ 
I I 

(3, 3, 3 - h U ^JPi^D^D fcf;i/) 7i?U i^n^^ii-^ (jK 
ill. OPa • s. 3iiR®^«S'&lf:::;US#Wftl. omm%) 100 

A-r KD5;x>$/De/4^ (3 . 3. 3 - h U 7;i^:tPynH;^) #U 
25 P^^-y-V (*5§!0. 0 1 P a • ^miK^iie^t?:::;V'^^WftO. 5 



wo 2004/040681 PCT/JP2003/D13777 

1 2 

hoK. Kf^mmtvx. trx (i. 3->>h-;w-i, i. s, 3- 

\^-)V>'U^i^mMi^^'^)V (S, S, 3-hU7;i^;i-nynt!» ^ 

miZ. Rmax ^^^^S-S 0 m©|gH 

J^iCfc. A-3l?>:/^»/i7 t:^?»Jxh^7;i/:tPX5^U> (PTFE) 
& ^ © <Kl ^ X 5^ V > U 3 - fc: J% - ^Mfc $ ^ ^ U - ^ . 



WO2004AM0681 



PCT/JP2003/013777 



1 3 

mmizid^^iz^-^tr^o tit. m-Mm'i&{^ih'v}tmmmBifi 
^rnxm^'^nmnrnzizmmi^T, MT\zwm'r?>. ^om^. si 

ir?>mmxi^iLnmwLm6\zmmLx. mMmmmmi o^j^/^utu 
M^isjssi 1 0 x\t. 0Km^mm e o^n^iznr^^mmifi s 

0-10 0 %i:;a:^|giBT. Mi2^«?f!l;&t#?L®i2:tJ:M 6 JCgS bTVi 
25 0 <£:^l/T— fr^b^tlTViS. 



wo 2004/040681 



PCT/JP2003/013777 



14 



TUT, mi^mz<o^mmifi. mw-^^^mmnm2&tk/ux. mmm 

3^5yT-(ttfS4. 4Pa-s> ^m^'j'm i e 5 o o . \f:ijvmm o . 
u^D-y immi^^jimw^^^m. m^^ : cr - i o o) samiaj, 

10 (ffi3t5?l!lft:^^«cie:^ttS!, KiB« : P AO- 5 0 1 0) 8 SM 

i^jz/yy {mm^^:Lmm%^^m:. : kbm- 303) aa 

m^ti^Wh. nULtz%(D\Z. MJfSftfelftibTv IfX (1, 3-5?tf 
n;i^-i. 1, 3, 3 -xh7P^5^;i/e?$^D^lt» e^ttlK*e^:d« 

15 (1) T^$n-&:3?U -^-CDlf njWS»®^JVScKl^UT 5 X 1 0 

- * S « t :^ ^ <}: 5 ^ JID b % © * # S d j6« T ^ S . 



^m^^^^^l' (3. 3. 3-hU7;p:tP:/Pe;P) :^?Ui^D^1^> (iftS 
25 !i!l. 0 P a • s , ]Smm^^i»g^t?r:;i'S##ai. OSS%) 10 0 




20 




wo 2004/040681 PCiyjP2003/013777 

1 5 

A-f HP^^x^S^Pi^:^ (3. 3, 3 - h U 7;i/:tP:/P t!;i^) >1?U >- 

p4^-9-> m&o. 0 1 p a • s. «^M^ife^^f:=l;^^"&*so . 5 
>'P^'>Si*m/5^;i' (3. 3. 3 - h u 7;i'^pp^u tr;!-) 5^p 

15 3J:0;'c^<, i?g^t«@<t^Jll^J-^^m»Km2 tl^-©;^#i^^«;lTVi 
01-4-^ti, @#J^^)^^m««m2 ©-;6f©ffi©***» » 
feftfeiSES 3 ©^^fillz:^^tci::3T^«tt3tif S 9 §?^^b> 3 

a, lb, Ic. 1 dTti. «® 7 (T/ 
25 -K) ^tT^?La46U[H5S:frUTttji^3k:7lc^. pli5^/-;U^© 



wo 2004/040681 PCT/JP2003/013777 

1 6 

TK^^^fs. =s£oT. mum^mtmmmt.^mu-^^vxmm'r^ 

•^fi. n.^^'^^mrz-iiifix'^. ^-nmmmwiai, i\>, ic. 
10 1 d^mn^mtvxm\f^^^tifix^^o 

a • s> ^J^^^^Ml 6 5 0 0. er:;p^»0. 0 1 2^;i^/l 0 0 

15 g) iooa*g5, A-r HDe?x>5j?u '^p^iJ-^ {^mt^ 

XllSc^C^tfciSl, iSSfi^ : C R - 1 0 0 ) 4 "Sim^ffl (ffl^^B^ft 

flS^ttc^^aS, iSiSi* :PAO-5010) ^mmm. toL-A H^' 

'fb^Xil»5S:#«:i!J> ^ft«:KBM- 3 0 3) 3 SMISSitJ^ , Ift 
20 ?aLfc'b©t, jsLl^m%t\yX. MX (1, 3 1 , 1, 3, 
3 -X h^pt^Jl^S^vP^li-^) e^ftl!«E®=¥->P>l§?K (8. 3X1 

Q-^^)V/iL 1) 2:. a^dJ^s; (1) T3S$n5>i?y •7-® 

25 



wo 2004/040681 



PCT/JP2003/013T77 



Ob 



CH2=:0)-Si 



QisO 



1 7 



0 CH3 



CHs 



\ I tl II I ^ 



CHs 
I 

Si-CH^CHi 
CHa 



(1) 



10 



15 



Rf'» -CCF0CF2V(CF20CFV in=97 
m^^n^-^^^X. J IS K 6 3 0 llripftil^Til<lI^<?)5l?i 



CB CFj 



(2) 



(2) fc^V>T» n : m=0. 5~100:99. S-CTS^Dx 

9 



20 



25 





^R' R*\ R' R* R' R'' 

.R» R* R' R'ys R' R" R' iryq 



wo 2004/040681 



PCT/JP2003/013777 



1 8 



mB2m<D^m^tLx\t. -co-, -conh-> - (CF^) 
p-.cptti-i o^sts), -c (CF3) -COO-. -so 

-S02-^®m^^Sft5H4S, -0-, -S-, -CH=CH-> 

5 



IOIB2gi©«^®?lttStbTtt, -CO-, -CONH-, 
- (CF2) p- <p « 1 ~ 1 0 OSit), -C (CF3) 2-. -CO 

10 0-, -SO-, - s 02-^©g;£#frf sc: t*tT#5. 

2, 2-h;:^ (4-t Ka + 5/7xn;V) -1, 1, 1. 3, 
3, 3 -'\^-^y}V:to:fQn> i\iXy x./'-)VAF) 67. 3£ft 
15 gS, 4, 4' D D^vy^aiy > 5 3 . 5 fi*^, ^H^trUC/A 

34. 6a*|»^, N. N-5^;>t5^;Ujr-fe hr^ h;i^x>i0Jg^ 

20 5 0'C*Tf±frfT h;PX>*|^*bfe. 1 5 0"C*^ 1 OI^KK;S?£iKtj- 
fe^, 4, 4* -v'i^ D PO!/7x/ > 3. 3S»g)5?£iP^> $ fc: 

JfcaS: (3) T^$n5:tU:J*r-&#fc (iR$9 35g). ^ (3) 




wo 2004/040681 



PCT/JP20O3/0137T7 



1 9 




5 :iK\z. ^ (3) T^$nS:tU::f'T-2 8. 4M«95, 2, 5-$?^7 
nP-4' - (4-7xy^i/) 7xy=^^>/'^>y7xy >2 9. 2a 

mu. ifx (h«j7x-ji/*;^:7^» r:'>er;p>';j^n u hi. 37a 
3 4a«^. M»5^i 1. oa«si5*7^xnfciso. niSi^mmmv 
Tfc4i^PBia-&*ff^fe. a'&j§?K«rxh9bFD!7 9>Ti&«iu> m 

20 ^|^=&< OMbfc^, IfejS^UT, ^:*->^8l^*2. Ome a/g®:^;!/ 



wo 2004/040681 PCT/JP2003/013777 

2 0 

:k\Z. tJi?Uxh77;P:tPX5^^> (PTFE) 

J:t)i9l2jil!«l'^-X h*e^«)&«0. Smg/cm^ t3&:Si;oK:m*^ 

'A\z. 0'Knii^iSLm6izjB^^nrzmmiSi%i^m9<^p^mm\z. x^v 
^^c{c. mi^m^^mMmm2^mmm3, 4T^jtb, iso-c. 2. 

25 SUP al^l 5ii'm(D:^y hZfUT.^nft'^itYZ^r)—^^^. m 1 \Z 



wo 2004/040681 PCT/JP2003/013777 

2 1 

T ^ s iSc - -r s J; "5 a ® $ n T V 5 -5 

(3) @{*:iS^T<««m2 t#?LKte«[S6 t dtg^^tt^i^S 9 



wo 2004/040681 PCT/JP2003/013777 

22 

10 *^ifi«f!n?f*, kaL-AK5^u*®Bfi^asr2 oaasftuysiB^^tt, 

0 

C^tfi^iy 3 ] 

(3. 3, 3 - h U7;W:*-pyPtfJl') 3l? »J P ^ 1J- > 1 - 

0 P a • s. S^M^j|S^lf:::;i.3i^Wfil. oaS%) lOOmSIK, 

^^0M*^5^>t^;wA-r KP5^x>'>p+$^s»®$?pt5^;pA'r hp 

>?x>->P>^^ (3, 3, 3 - h U 7Jl/:tP:/P tf;!') ^Uv'P^1J-> 
26 («ifl!0. 0 1 P a • s. 3i^M^lS^lf-;W3i^:t«0. 528%) 

3. 5fi*ag, 7xp-fe>o. 0 lamsj^^j^b. iKtatfcboic. 



wo 2004/040681 PCT/JP2003/013777 

23 

RH&mmtLX. k';^ (1. 3 -i^k*::i;V- 1. 1, 3, S-7-hy;f^ 
^jl/i?$/D:^^1J->) e^M*St®:^^'>W>JS«? (8. 3X1 0-"^^;!^/ 

(3, 3, 3 - h U 7;V:tDyn t!;^) JJ^U >'D^-9->lC^bTa»Jt 
10 Jt-frl at, 0 5 fc^'TM-ftS^jgft^l 1 atSSiiL, ^Jfil?!! 1 t 

±< m-'\zLxi^m^^^m 9 ©lagi^it^^fefc. lems^ 1 ki^-t. 

CJtlfe«f3 2] 

1 2 0 9) ^m\f^rc&Li^}t. mmmitit<n-\zbxmi\iz^tm- 



wo 2004/040681 PCT/JT2003/013777 

24 

12 11) ^mif^Tc&^mt. mmmi t^Km-^Lxmnz^tm- 
mmmmi^i at. m5\z^-rm~nmmTti^i 1 at^nmv. mt& 

mi t±<m-izvxmm^^wm9<Dmm^m^:^ibrz, le^&si 

10 fc^T. 

{.it^m4-) 

mmmi t±<m-\zhxiSimM^mmvrc. msAmmmiz^\^^x. m 
mm 1 1±< m-izLxmit^o^mmmwzs^mMvrzt>i^, i 2 

15 0%X$>-ytCo 

^m^m\f>ft&.mt. mmmi t^Km-izLxMiizm-rm-nrnm 
M^i at. ms \z^tm-nmmm.w 1 1 a t stajtu, ^mm 1 1 

20 ic^T. 

iitwtms-} 

mmmi t±<m-\zvxmmm^mmvn:o mmmmm^z-Dif-^x. m 
mmi t±<m-izvxmit^(DBmwimwxs^mi^vrctc^. 9 

25 0 %*^*ofc. 



wo 2004/040681 PCT/JP2003/013777 

25 

mm^^^^rc&.i^^t. mmm i t±<m-izvTm i \z^-rm-mmm 





mmm 1 




1 


it^m 2 






15 8 


122 


5 2 


3 1 


8 4 




14 1 


101 


mm 




4 0 


5 0D--(i7)V^ 


13 1 


9 0 


mm 


toil 




1 0 oiJ--r ^;v^ 


117 


8 3 


mm 


mm 




2 0 OD-^^JV^ 


9 8 


7 5 


mm 


mm 





C^2) fi!l^^4^it^9©®^b^©5l3S«[»f#5:^^: 





mmmi 


mmM2 




^^m4: 




Bmmm^ts (%) 


210 


15 0 


2 5 0 


120 


9 0 


1 ott-f 


0 


0 


0 


0 


0 




0 


0 


0 


0 


X 


1 0 0 iJ--r 


0 


0 


0 


X 


X 


2 0 o-D'-t ^jvm^ 


0 


0 


0 


X 


X 



10 O-'^ y^fSil> X-^^*;^^»3 

*2 0 o-^-t ^ )vmr>mhft^'vhmmmmiiiiis< j^mf^mm^&^n 

i: *t T # J5: d t §9 6 T * -5 . 



wo 2004/040681 PCT/JP2003/013777 

2 6 

20 ji#:l 1 a t SIgBbfc. 

<Ds mmm4i!)m^-^n^mm<oi^mm<o±mizK^mm^^wm9i>'i 

J^(K$n«««fc, ^®a$cr)«±«$ Rmax 5 - 5 0 /tmOlSig 

fcabS rj/jj^j ^mX^^m^. 4 0V. 1 0 MP 1 o^j-F^y^x 

n» mi^i^»'j'mmmm2 0^m^^nm9i)tmm^n^mmiz. mib 



wo 2004/040681 



PCT/JP2003/013777 



27 

5 ^js«^i. 3T#e»tifc)K-«®«iji#:i a, 1 1 a(omm^^mm9 

SOT) B9IH^«)^J^a*l-> 9 ^ Lfc. Z.(D 

t^. m^7.i7 ^J->mmiSk\Z^\>^X. 7.t->VX (SUS 3 0 4) u 
20 Tugs 0 Aim, BH^ 2 5 0 y >'i/^>^©;^^ U->*-WVi. 

#?LS4Si[S 6 9 ^ttMf s^^ste:, ^nm^nm 6 © 

'Aiz. 0r^muwLm6(om&^&^Mi^t^Tci6\z, mQ\zmTm- 



wo 2004/040681 PCT/JP2003/013777 

28 

(1) mmms, 4^^l^-o±€r$<&^i^@#:iei^^m»sM2$M^ 

( 3 ) mi^m^^mmnm 2 t^^nt&nm e ^^jt^^i^^ 9 

(4) mi^m 4 tmm^^wm 9 t(Dm\zmm9 a/^^tt^nxv^sji^. 

ViT, Jj5UxX'r;i/mTi||^4 5 /im. B 1 5 0 y '>3./-f 

^ai 5 t±<m-'\zLxm 3 t^-ri^-mS:^3i#: let, 06 tZmTm 

-^mmmi^i i b^ssigu, mmms t±<m-izvx^iiMt6:m 



wo 2004/040681 PCTAJP20(13/D13777 

2 9 

mzmmmmwm^=f'mi&mmm(om-nmmmwthxmm'r^zLt 



wo 2004/040681 PCT/JP2003/013777 

3 0 

m ^ <D m m 



wo 2004/040681 PCT/JP2003/013777 

3 1 

10. mMm^m^^i^(onmt. mnm<D^mmm\z^r}iifii^^ 

15 ntcm^M^'i^mmmmt^mx. 

11. mmm^m^^iifiommt. mnmcDmrnrnm^z^vij^^-^ 



wo 2004/040681 



PCT/JP2003/013777 



32 

12. mmm^mx?>iMommt. mmmommmmiz^otkm-^ 

mmmmu. mm¥f^i^^'f'nmnm(onmmj;:*)%[fimm\z&:mL. 

10 3^»stfcjtDtt®$nT:fet), mmm^-^wm\tmmmm(Dnmm\z 
^mizm-Dxmn^nmmi^mi^^mmmmizmmhx^mT^m-m 
mmmwo)mm:^mx;^':>x. 

mmiif^m^i'nmnm(Dmmm^^wm\z^t)^m^n^^^\z. ^ 

15 Rmax 3 - 2 0 M m ©IgH S IHl * J^^t* ^ 

ly. n^-^^xnmm^^mm^mmr^jimt. 
mmi^m^^'i'mMmmommmmm-^nrzm^iz. m^y- h^^w 



wo 2004/040681 



PCT/JP2003/013777 



1/5 





wo 2004/040681 



PCT/JP2003/013777 





wo 2004/040(81 



PCT/JP2003/013777 



3/5 



HG.5 




wo 2004/040681 



PCT/JP2003/013777 



4/5 




FIG. 7 



E 



m 

m 
S 

Hd 
IS 



30 
25 
20 
15 
10 
5 
0 

















■ 
























■ 
























■ 






• 


• 




1 ♦ 


• 




1 









^mmms 



0 200 400 600 
Its (H/anO 



800 



1000 



wo 2004/040681 



PCT/JP2003/013T77 



5/5 



RG. 8 ,2 

"3/^2 ^ 



FIG. 9 



5 3 / 



8^ 



INTERNATIONAL SEARCH REPORT 



Intenffltioiial application No. 
PCT/JP03/13777 



A. GLASSIFICAHONOFSUBJECrit^lTOR 

Int.Cl^ H01M8/02, H01M8/10, H01M8/00 



Aoooidiiig to infemaiinnal Patent OassificaliQn (IPQ or to both natbnal dassificatioii and IPC 



B. FIELDS SEARCHED 



Minimum documentation seaiclied (classification system followed by classification symbols) 
Int. 01'' H01M8/02, H01M8/10, H01M8/00 



Documentation seaiched other than minimum docomentation to the extent that sudh documents are included In tiie fields searched 
Jitsu^ Shinan Efoho 1922-1996 Tbxoku Jitsiiyo Shinan Kbho 1994-2003 

KDkai Jitsuyo Shinan Kbho 1971-2003 Jitsi^* Shinan Olbroku Kbbo 1996-2003 



Electmnic data base consulted dunng the Intemational seaidi (name of data base and, whoe pracdcabk, search terms used) 
WPI/L 



C. DOCUMENTS CONSIDERED TO BE RHLBVANT 



Category* 


Qtation of document, with indication, wlieie ^lopriate, of the rdevant passages 


Relevant to daim No. 


X 


JP 7-220742 A (Matsushita Electric Industrial 


1,4-6,9-11 


y 


Co.^ Ltd.), 


2-3,7-8 


A 


18 August, 1995 (18.08.95), 


12-13 




Claims; Fig. 1 






(Family: none) 




X 


JP 10-154521 A (Matsushita Electric Industrial 


1,4-6,9-11 


Y 


Co., Ltd.), 


2-3,7-8 




09 June, 1998 (09.06.98), 






Claims; Figs. 1 to 2 






(Family: none) 




y 


JP 2001-325972 A (Three Bond Co., Ltd.), 


2-3 




22 November, 2001 (22.11.01), 






Claims 






(Family: none) 





[x\ Further docuroeots are listed in the continuation of Box C Q See patent £Eunily 



* Special categories of cited docmneiits: 

"A" document definiog the geoeial state ofthe ait wbicfa is oot 

considered to be of paiticular relevftnce 
"E* eariier document but published on or after the inlemationa] filing 

date 

"L" document which may throw doubts on priority daini(s) or which is 
dted to establish the publication date of another dtatioD or other 
spedal reason (as specified) 

'XT doaunemrefbiing to an onddisdosoiey use, exhibition or other 
means 

document putdished prior to the inlemationa} fiKqg date hot later 



*r later document piiblisbed after the intenialioaal filing date or 
priority date and not in conflict with the application but dted to 
undei^and the prindple or theoiy underiying the inveodon 

^ document of particular relevance; tiie daimed invention cannot ht 
considered novd or cannot be consideied to invohfe an inventive 
step when the document B taken alone 

document ofpaiticularrdevance; the chimed invention cannot l)e 
consideied to involve an inventive step when the document is 
combined with one or noon other such documeotSy such 
comUnation bdog obvious to a peison sldlleci in the' ait 
"&* document member of the same |»tent fomily 



Date of the actual completion of the international seardi 
01 December, 2003 (01.12.03) 


Date of mailing of the international search lepoit 

16 December, 2003 (16.12.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized ofGcer 
Telephone No. 



Foim PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



lotemational ajiplication No. 
PCT/JP03/13777 



CCOontbiiatioii). DOCUMEhriSO0NSmERm)TOBBltELEEVANr 


GategDiy* 


Citatioii of document, with indicatioii, whexe sppaopd^ of tbe lelevaot passages 


Sdevant to daim No. 


Y 


JP 2002-117871 A (Three Bond Co., Ltd.), 

19 April, 2002 (19. 04.02), 

Claims 

(Family: none) 


2-3 


y 


- JP 5-6771 A (Fuji Electric Co., Ltd.)., 
14 January, 1993 (14.01.93), 
Claims; Fig. 1 
(Family: none) 


7-8 


Y 


JP 9-63622 A (Mitsubishi Electric Corp.), 

07 March, 1997 (07.03.97), 

Claims 

(Family: none) 


7-8 



Fbnn PCr/ESAy210 (continuation of second sheet) (July 1998) 



aiSltl}Bi«« PCT/JPO 3/1 377 7 



A. m<oK-ti>m<o^ (mmmm ( i p c) ) 

Int. H01M8/02, H01M8/10. H01M8/00 



Int. Cl^ H01M8/02, H01M8/10, H01M8/00 



B*Hllfflff3g^a 1 9 22-1 9 9 6'^ 

0*B^H^iSf5e^ 1 9 71-2 0 03¥ 

P:4:5a^^fr^^ 1 9 94-2 0 0 3^ 

B^BUffil^jgSfi^ 19 96-2 0 0 3¥ 



WP I/L 



X 



JP 7-2 20 74 2 A iikTm^mm^^m 1 9 95. 

8 I#ffF»*©«5Hl . IHU (7r$I>-*U 



08. 1 



JP 

0 9 



10-154521 



A mrm^mw^^m 1 9 9 s. 0 e. 
mi] - 102] (7r ^y-^fcU 



1,4-6.9-11 
2-3.7-8 

12-13 

1,4-6,9-11 
2-3,7-8 



TAJ #fclia<o*>5XiSt-ett*<, -jKtea^gjiclliS:^ 
to 



01. 12. 03 



16.12.03 



B*Bi|#fF;f (ISA/JP) 
Se#^10 0-89 15 
}{OMlP1^nEfi:0S||HTe 4» 3 -9- 



4X 



2930 



0 3-3581-1101 3477 



tt^PCT/I SA/210 (^2-t-S?) (1 998^7.9) 



HKWll*^ PCT/JP0 3/13 7 77 



JP 200 1-325972 A (tlcSC^ttX U -xl?^' K) 2 0 0 1 . 1 

1. 2 2 [<imi!r:j(«>«ie] (7r$j>-*u 



JP 200 2-1 1 7 87 1 A (tSa^tt^U-^^'K) 20 0 2. 0 

4. 19 imffn^(r>mi} (^r^y-ftU 



JP 5-6 77 1 A (S±«ttM*a;^) 199 3. 01. 14 



JP 9-63622 A (H^mffitdta^tt) 1 99 7. 0 3. 0 7 



2-3 



2-3 



7-8 



7-8 



«|5tPCT/I SA/2 1 0 (Ba'^-i^C^t) (1 9 98#7^) 



